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Ultra violet (UV) radiation is a significant environmental 
haza rd for hum ans and animals. Although the cli ni cal effect 
of an acute UV ex pos ure such as cutaneous inflammation, 
malaise, so mn o lence, chill s, and fever have been appreci-
ated for m any years, the underl yin g mechan isms mediatin g 
these effects are poorly understood . Sin ce chill s and fever 
are the mos t dramatic systemic sequelae after a prolonged 
exposure to UV , we specifi ca ll y exa mined the effect of 
whole-body UV irradiation on core body temperature and 
serum endogenous pyrogen activity o f N ew Zealand White 
rabbits, co rrel atin g this w ith serum interleukin 1 (IL-1 ) 
acti vity and alterations of serum divalent cation levels. We 
found that an acute dose of UV irrad iation (Wes tinghouse 
FS-40 lamps, 0.2 m) /cm 2/ s X 8 h) resulted in a signifi cant 
in crease in the core body temperature 2 h post UV (0.8°C), 
U ltrav iolet (UV) radi ation is a signifi cant environ-m ental haza rd in m an y geographic areas, ca pable of ca usin g inA amJ11 ato ry skin changes, local and sys temi c immuno logic defects, and, cutaneous m a-li gna ncies [1 ,2]. An acute dose of UV irradi ati on 
in a fa ir-skinned person ma y produ ce a seve re sunburn and sys-
temic symptoms such as nausea, vom iting, heada che, chill s, and 
fever. Alth o ugh the co mpl ex photochemi ca l events underl ying 
these chemi cal m an ifestations arc poorl y und erstood , it has been 
proposed that they m ay be due in part to the release of low-
molecu lar-weight substances released from UV-damaged cell s of 
the epidermi s and dermi s such as hista mine, kinin s, prostag lan-
dins, and se roto nin [3-6]; howeve r, mu ch of the d ata exa minin g 
the ro le of th ese factors are inconclu sive. 
In terleukin 1 (IL-1) is an important Iymphoreg ul ato ry Iym-
Manuscript rccei vcd October 27, 1986; accepted for pub lication J anuary 
2 1, 1987. 
Reprint req ues ts to: J ohn C. An sel, M.D., Veterans Administration 
Medica l enter, Dermato logy Servi ce (11 C2-P), 37 1 () S. W. U .S. Vet-
era ns Hospita l Road , P.O. Bo x 1034, Portland , O regon 97207. 
Abbrev iations: 
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peaking 5 h post UV (1.8°C), and returnin g to normal 24 
h post UV . Likewise, the se ra from the UV -irradiated 
rabbits had significant endogenous pyrogen activity w hen 
transferred into naive recipient an im als, ca using an increase 
in core body temperature within 45 min (0.65 ± 0.12°C), 
decreas in g over the nex t 2 h, and returning to normal 6 h 
post inj ection. N o endotoxi n contamination w as detected 
in any serum samples. This post-UV febrile response was 
accompanied by a prolonged increase in se rum IL-1 activity 
(5-10 x ) and a signifi ca nt alteration in serum divalent cat-
ion levels, with the rabbits beco ming euthermic even as 
the serum IL-1 levels rem ained elevated. These findin gs 
provide new information concernin g the pathogenes is and 
kinetics of these systemic effects after an acute dose of UV 
irradiation. J In vest Dermato/ 89:32- 37, 1987 
pho kine with a di verse ran ge of act ivities and ta rget cell s. This 
cytokin e was first repo rted to be secreted by monocytes but sub-
seq uently numerous cell types includin g keratinocytes were found 
to produce IL-1-like factors [7,8] . Interleukin 1 is able to modulate 
a number of inflammato ry and immunolog ic responses including 
T- and B-cel l ac ti va ti o n and differentiati on , production of hepatic 
acute-phase proteins, leukocy te chemotaxis, fibrobla s t prolifer-
atio n and coll agenase synthes is, increased Illu scle catabo li sm, os-
teoblast and osteocl as t act iva ti on , somno lence after intraventri c-
ul ar inj ecti o n, and most re levent fo r thi s inves ti gation I L-l is also 
an important endogenous pyrogen (E P) [9-231. Recently we and 
o thers reported that both in vitro and in vivo UV irradiation was 
able to aug ment the production of this potent Iymphokine from 
epidermal cell s and monocy tes [24-27). Likewise, UV irradiation 
was found to indu ce th e expression ofIL-l mRN A in bo th murine 
and hum an keratinocytes [28, *1. Ultra violet-a ugmented IL-l 
production co uld have important consequences for the host and 
m ay contribute to the loca l and systemic infl ammatory effects of 
UV irrad iation. In thi s report we have specifi ca ll y exa mined what 
effe ct if any an acute dose of UV irradiation has o n host co re 
bod y temperature and EP activ ity, co rrelating thi s w ith serum 
I L-l act ivity and di va lent cation level s. The results of thi s in ves-
ti ga tion indi ca ted that an acute dose of UV irradiati on had a 
signifi ca nt effe ct o n these parameters of acu te inAamm ation. 
* An selJ C, Luger TA , Roop DR, Mo untzJ: Expression and m odulation 
of I L-1 in murin c keratinocytcs. Subm itted fo r publi ca tion . 
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MATERIALS AND METHODS 
Animals Female New Zealand albino rabbits weighing ap-
proxim ately 1 kg were used in this study. The anima ls were 
housed and tested in a temperature-controlled facility and given 
water and food ad libitum. 
Ultraviolet Irradiation The dorsa l back region (200-250 cm2) 
of each rabbit was shaved with electric shears , and the experi-
mental animals were ex posed to a bank of 4 Westinghouse FS-
40 lamps with an output of 0.2 mJ /cm 2/s at 20 cm X 8 h havin g 
60% emission in the UVB portion of the UV spectrum (280-320 
nm waveleng th) as measured with an IL-770 radiometer and a 
WB320 filter. Three randomly selected rabbits were used in each 
experim ental g roup. The experimental rabbits received an 8-h 
acute dose of UV and the co re body temperature and serum EP 
activities were meas ured at various times post UV irradiation . 
Concurrently shaved control rabbits were placed in cages on ad-
j acent shelves, shaded from UV , but were subjected to the same 
environmental conditions in all other respects. The rabbit core 
body temperatures were measured w ith a rectal temperature probe 
(Tele-Thermometer, Yellow Springs, Ohio, Model 43TA), placed 
2 inches into the rectum. Several temperature readin gs were taken 
prior to UV irradiation to ensure a representative baseline co re 
bod y temperature for each rabbit. A rise in core body temperature 
grea ter than 0.5°C was considered a significant pyrogen response. 
Rabbits were handled very gently during the study to avoid vig-
o rous exercise, which could falsely elevate core body temperature. 
The skin of the dorsa l back region of th e UV-irradiated anima ls 
was wa rm and erythematous. No blistering or ulceration occurred 
in any of the animals. 
Transfer of EP Activity of UV-Exposed Rabbits To de-
termine whether the serum of UV-exposed animals had EP ac-
tivity when transferred into control recipient anim als, 3 randomly 
selected anima ls were exposed to UV irradiation and were bled 
from the dorsal ear vein 5 h post UV (peak febrile response in 
UV-ex posed rabbits), blood was collected in sterile plastic 50-ml 
tubes, and the serum was separated, filter-sterilized (N algen 0.20 
}.Lm unit), and tested for endotoxin contamination using the Lim-
ulus endotoxin assay [29). Five milliliters of the UV rabbit serum 
was then inj ected into the ear vein of naive recipient animals. 
Likewise, serum from the non-U V-exposed rabbits was inj ected 
i. v. into a second group of recipient rabbits. The co re body tem-
perature of these 2 g roups of recipient animals was then monitored 
every 15 min with the rectal thermal probe as previously indi-
ca ted. A 2-m l sample of highly purified sterile human IL-1 (1000 
units/ ml, a kind g ift of Dr. John Schmidt, Merck Institute for 
Therapeutic Resea rch, Rahway, New J ersey) was injected into 2 
o ther recipient rabbits serving as a positive control, demonstrating 
a typica l EP fever response in rabbits. 
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Figure 1. Febrile response in UV-irradiated New Zea land White rabbits. 
Sha ved rabbits (3 animals/group) were exposed to an acute dosage of 
FS40 UV (so lid circles) and the core body temperature was measured (0-24 
h) post UV and compared to shaved non- U V-irradiated rabbits (OpCIl 
circles). The results arc expressed as mean ± SE DC. 
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Figure 2. Serum EP activity of UV-irradiated rabbits. Ultraviolet-ir-
radiated rabbit serum (so lid circles). non-UV-lrradlated rabbit serum (OpCII 
circles). and an enriched sa mple of human IL-I (opell rrinllgles) were inj ected 
i. v. into the dorsal car vein of naive recipient rabbits and the core body 
temperatures were recorded 0-4 h post inj ection (3 animals/group). The 
test sa mples were endotoxin negative as detcrm111cd 111 the Ll111Ulus assay. 
Values are expressed as mean + SE dc. 
High-Performance Liquid Chromatography High-per-
form ance liquid chromatograph y (HPLC) was performed as pre-
viously described with a system supplied by LKB (B romma, 
Sweden) using two 2150 pumps, a 2152 system controller, a 
Rheodyme 7010 inj ector, an d a Un icon 720 LC (Kontron, Vos-
endorf, Austria) variable wavelength detector [30). All manipu-
lations were done at · room temperature. Serum samples (200 }.LI) 
were subjected to size excl usion column chromatography (Bio 
Sil TSK 125, 300 x 7.5 mm and a Bio Sil TSK Guard Column 
75 x 7.5 mm , BioRad, Richmond , California). Elution was car-
ried out with phosphate-buffered saline (PBS), pH 7. 2, at a flow 
rate of 1 ml/min. Five runs per serum sa mple were performed . 
Column fractions (0.5 ml) were diluted with RPMI 1640 medium 
containing 10% fetal calf serum and filter-sterilized before testing 
for biolog ic ac tivity in the mouse thymocyte proliferation assay. 
Bioassay for IL-l Activity The enhancement of mitogen-
stimulated C3H/HEJ (H_2k) mouse th ymocy te proliferation was 
used for th e detection of IL-1 activity as previously described 
[31 ]. Briefly, thymocytes in suspension culture were in cubated 
for 3 days at 1.5 X 10(' cells/well in microculture plates in the 
presence of 2 }.Lg/mJ conca navalin A and va rious dilutions of IL-
l. In order to quantitate the degree of DNA synthesis, cultures 
were pulsed with [3H)dThd 0.5 }.LC i per well for the fm al 6 h of 
incubation. Cells were co llected using an automatic harves ter and 
the radioactivity was determined in a liquid scintillation counter. 
In order to have a reliable index of IL-1 activity, units of IL-I 
activity were established as described previously (30) . 
Determination of Serum Copper and Zinc Levels Plasma 
zinc and copper levels were determined by atomic absorption 
spectrophotometry (Varian AA 375) as previously reported [32,331. 
RESULTS 
Fever Induction by Whole- Body UV Irradiation of New 
Zealand White Rabbits In order to determine what effect an 
acute dose of UV irradiation had on host core bod y temperature, 
3 New Zealand White rabbits were shaved and exposed to an 
acute dose of FS40 UV (8 h) and the core body temperature was 
measured the followin g day at various times post UV as indicated 
in Fig 1. Severa l temperature readings were taken fo r each animal 
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prio r to UV irradiation to ensure an accurate baseline pre-UV 
readin g. Any temperature increase grea ter than 0.5°C was con-
sidered significant. As noted in Fig 1 the UV-exposed rabbits had 
a signifi cant increase ' in co re body temperature within 2 h of the 
termination of the UV irradiati on, peaking 5 h pos t UV with a 
temperature increase of 1.8°C, and returned to the baseline pre-
UV co re body temperature at 24 h post UV. In contrast, the 3 
shaved control rabbits demonstrated no signifi ca nt increase in core 
temperature over the sa me observa tion period, thus indica tin g 
that an acute dose of FS40 UV was indeed able to induce a sig-
nifi cant increase in co re body temperature in New Zea land White 
rabbits. 
Endogenous Pyrogen Activity of UV -Irradiated Rabbit 
Serum T o determine whether the serum o f UV - irradiated rab-
bits had EP activi ty when transferred to nonirradiated recipient 
animals, UV -exposed rabbits (3 randomly selected animals per 
group) were bled 5 h post UV (the point of the peak febrile 
response) and the serum was separated, filter-sterilized, and tested 
for endotoxin contamination as previously indica ted (29) . Like-
wise , sera from non- U V-exposed rabbits (3 animals per group) 
were prepared in a similar manner. Five milliliters of serum from 
the UV-exposed anim als or fro m the non-U V-exposed animals 
was then injected into the ea r vein of 3 recipient animals and the 
co re body temperature was reco rded every 15 min. As indicated 
in Fig 2, there was a signifi ca nt increase in the core body tem-
perature within 45 min of the injection of the UV-irradiated rabbit 
serum , peakin g at 60 min (0.65°C ± 0.12°C), decreasin g over 
the nex t 2 h, and re turnin g to baseline by 6 h post injection . In 
a parallel manner, the enri ched human IL-l sample demonstrated 
a febrile response with similar kinetics, although the peak response 
was considerabl y hi gher (1 .3°C) than the UV -irradiated experi-
mental serum. In contrast, the recipient group receiving the 
non- U V-irradiated rabbit serum had no significa nt 111crease 111 
core body temperature. 
Serum IL-l Activity of UV-Irradiated Rabbits Serum IL-
l ac ti vity was determined by size exclusion chromatography and 
HPLC as previously indicated (30). Fractions with M, 40,OOO-l,OOO 
(kn o wn from previ ous experiments to contain IL-l-Iike activity) 
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Figure 3. High-perform ance liquid chro-
matograph y profil e o f serum IL-l activity. 
Serum sa mples from UV-irradiated rab-
bits were subjected to a size exclusion col-
umn chromatograph y (Bio Sil TSK 125, 
200 x 7.5 mm and a Bio Sil T SK Guard 
Column 75 x 7.5 mm , Bio Rad) as pre-
viously indica ted . E lution was carried out 
with PBS, pH 7.2 at a flow rate ofl mllmin . 
Column fra ctions were then tes ted in the 
th ymocyte pro liferation assay. 
were assa yed for bioactivity using the standard murine th ymocyte 
proliferation assay . No fewer than 5 HPLC runs per se rum sample 
(10 sa mples) were performed. Figure 3 demonstrates the char-
acteristic HPlC c1mion profile of the IL- l activity found in the 
serum of UV-irradiated rabbits. Multiple peaks of IL-1 activity 
were detected in agreement with previo us reports [34] . Like hu-
mans, the predominant secreted form of rabbit IL-1 is 15-17 kD . 
The higher M , species (40K) are thought to represent aggrega te 
or complexed form of the 15- 17 kD molecule, whereas the sma ller 
5 kD species is believed to be breakdown product o f the 15-17 
kD peptide which retains bioactivity [35 ,36]. 
As indica ted in T able I, there was a significant increase in the 
serum IL-1 activity of the UV-irradiated rabbits , with the peak 
IL-1 activity detected 8 h post UV, remaining elevated even 24 
h post ·UV . This is to be compared with the post-UV febrile 
response, w hich peaked 5 h post UV , returning to normal 24 h 
post UV . Therefore, the post-UV fever curve w as not identical 
to the post-UV serum IL-1 activities, with the rabbit core body 
Table I. The Effect o f In Vivo UV on Serum Interleukin 1 
(IL- l) Activity 
Exp 1 Exp 2 
Pre UV 27 ± 811 10 ± 3" 
0" 31 ± 8 43 ± 5 
2 h 31 ± 8 45 ± 6 
4 h 99 ± 20 167 ± 8 
6 h 122 ± 13 11 3 ± 6 
8 h 177 ± 29 132 ± 5 
12 h 159 ± 19 
24 h 142 ± 31 116 ± 7 
Serum IL- I ac ti vity of UV-irradiated rabbits. Serum sa mples (pre-UV serum to 
24 h post-UV se rum ) were subjected to high-perfo rm ance liquid chro matograph y 
and assayed in the thymocyte proliferation assay as prev iously indicated (3 ani-
mals/group). Values arc expressed as mean :!: SE units o f IL-l acti vity. 
' Units/1ll1 o f fL-1 acti vity (mu rine th ymocyte proliferation assay) . 
'Time post UV an imals bled; 0 tim e indicates w ith 15 min after UV irradiation 
was co mpleted . 
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temperature decreas ing even as the serum IL-1 activity was in-
creasing. 
Alteration of Serum Divalent Cations in UV-Irradiated 
Rabbits Infectious diseases and chroni c inflammatory processes 
arc often associated w ith decreased levels of serum iron and zinc 
and a concomitant increase in levels o f serum cop per l37]. These 
changes in serum divalent cations are considered components of 
the host acute-phase response. Likewise, that IL-1 inj ected into 
experIm ental animals wil l similarl y exhibit these alterati ons in 
plasma divalent ca tions correlates with the py rogenicity of these 
preparations [38]. As indica ted in Table II , UV-irrad iated rabbits 
had a signifi cant increase in the serum copper levels and a decrease 
in serum zinc 24 h post UV irradi ation. This co rrel ated w ith the 
increased serum IL-1 after UV irradiation. Thus w hole-body UV 
Irradiation resulted 111 alterations o f serum divalent ca tion levels 
consistent with the UV-augmented se rum IL-1 activity. 
DISC USSION 
Although in humans th e clinical effects of an acute dose of UV 
irrad iation such as cutaneous erythema, malaise, somnolence, chills, 
and fever have been appreciated for many yea rs, th e underl ying 
mechal1lsms m edlatm g these effects are poorly understood. Since 
chills and fe ver are the most dram atic systemic sequelae after a 
prolonged expos ure to UV irradiation, we specifica ll y examined 
the effect of whole-body .UV irrad iation on core body temper-
atures and serum EP acti vity of N ew Zealand White rabbits 
correlatin g this with serum lL-1 ac tivity and changes in serun~ 
divalent cation levels. 
Our results indica te that an acute dose of UV irradiation re-
sul.ted in a significant increase in core body temperature of these 
al1lmals. LikeWise, the serum from the UV-irradia ted animals 
produced a signifi cant febrile response within 30-45 min of in-
j ection into nai ve recipient rabbits, wh ich paralleled that of the 
en rI ched IL-1 sa mple .. All injected samples were negative for 
endotoxll1 contammatlon , which produces a characteristic late-
ons~ t biphasic febrile response. In another group of anima ls a 
prehml11ary study Identified several rabbits th at became febrile 
and d emonstrated considerable IL-1 ac tivity in the thymocyte 
proliferation assay, but fa iled to induce an EP response when 
transferr.ed into naive recipient rabbits. The reason for this ap-
parent discrepancy m these animals compared with the rando m.!y 
selected rabbits used 111 Fig 2, all of which had increased serum 
IL-1 and EP activity, is unclear. Human and rabbit sera are known 
to contain poorly charac terized IL-1 inhibitors. One such 20- 30 
kD inhibitor has been described in the urine of febril e patients , 
w hich selectively blocks IL-1 , but no t IL-2 th ymocyte activation 
[39 ,40] . LikeWise, we recently reported that UV irrad iation spe-
Cifically mdu ces the produ ctIOn of a keratinocyte-derived lL- 1 
~nh ; bltor [41] .High levels of these IL-1 inhibito rs may be present 
111 those UV-Irradlated rabbit sera that had no EP activity but 
den;onstrated considera ble IL-1 acti vity in th e thymocyte prolif-
eration assay . In the latter, IL-\ inhibito rs wou ld be removed by 
Table II. Serum Copper and Zinc Levels 
111 UV-Treated Rabbits 
e u JLg/dl Z n JLg/d l 
24 Hours 24 Hours 
Rabbit # Pre UV Post UV Pre UV Post UV 
I 56 82 250 92 
2 54 84 275 87 
3 37 49 250 84 
Mean va lues 49.0 71. 6 258.0 87 .6 
Standard erro r ± 8.5 ± 16.0 ± 11.7 ± 3.3 
Determination of thc se rum divalent cation level s ofUV-irrad iated rabb its. Serum 
copper and zinc levels were measured pre UV and 24 h post UV irrad iation by 
atomIc abso rption spectrophotometry as previously indicated. Mean ± SD va lues 
(p.g/dl) were determined for each group . 
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HPLC chromatogra ph y and thus not block activa tion of murine 
thymocytes. We are currentl y in vestigating the nature and ac ti v-
ities of these UV -induced IL-1 inhibitors. 
Like I L-1, both tumor necros is fac tor and gamma interferon 
have also been reported to hav~ EP activity and may have a 
contributo ry role in the UV-induced febrile response [42,431. 
However, unlike IL-I these factors do no t d irectly activate thy-
mocytes or alter serum divalent cation levels. Interestingly, w hereas 
the peak febri le response in UV-irradiated rabbits occu rred 5 h 
post UV , serum IL-1 levels actuall y peaked 8 h post UV, re-
maining elevated 24 h after UV irradia tion, even as the core body 
temperature returned to no rm al. The core body temperature in 
humans as ~ell as rabbits is precisely controlled. The rabbit basal 
core bod y temperature is maintained close to 39°C despite wide 
environmental temperature fluxes, and has been traditionall y used 
to measure pyrogen responses . Fever is mediated by EP stimu-
lation of prostaglandin E2 synthesis in the thermoregulatory cen-
ter of the anterio r hypothalamus [44]. T his initi ates heat conser-
va tion mechani sms such as muscle shiverin g and ' peripheral 
vasoconstriction , w hi ch then increase th e core body temperature 
to m atch the new eleva ted set point. However, since pro longed 
fever can lead to a catabo li c state harm ful to the host, compen-
sa to ry mechanisms such as peripheral vasod ilatation, sweating, 
and panting are instituted by the thermoregulatory center until 
th e core body temperature returns to no rm al. Th us the UV-
irradiated rabbits may become euthermic even as the serum IL-
l level remains elevated as a consequence of these regul atory 
mechanisms. 
Ultrav io let irradiation also resulted in alterations in the rabbit 
s~rum divalent cation levels. It has been appreciated for some 
time th at fever and inflammation are acco mpanied by decreased 
levels of serum iron and zinc and increased levels of copper 136]. 
Likewis~, it was fo und that IL-1 injected into experimenta l ani-
mals resulted in similar alterations in serum divalent cations, which 
are considered to be componen ts of the acute- phase response [38]. 
As indica ted in Table II the UV-irradiated rabbits had a signifi cant 
decrease in the serum zinc and increase in the serum copper levels. 
Th is effect is most likely med iated by the increased serum IL-1 
in the UV-irrad iated animals. Decreased serum iron and zinc 
levels acco mpanying a fever arc believed to be an important host 
defense mechanism for inhibiting microbial growth , w hereas the 
increased cop per levels are important for the function of anti-
microbial enzym es such as superoxide dismutase and cytocht:ome 
c OX idase [45,46J. Serum copper also has been reported to have 
significant anti-inAammatory properties, and this may serve to 
down-regu late the acu te-phase res ponse [47]. 
The results of this investigation are consi tent with those of 
Ga hrin g, Baltz, Pepys, and Daynes w ho repo rted that UV -ir-
radia ted mice had increased serulll IL-1 activity, fibrinogen, C J , 
and am ylOid P [26]. Although UV irrad iation resulted in a pro-
longed eleva tion of serum IL-1 , the levels of these acu te-phase 
reactants returned to normal. 
Although we and others have found th at UV irradiation m ay 
augment the productIOn of ET AFIIL-1 [24-28], some investi-
ga tors have reported that UV irrad iatiOJl inhibited IL-1 prod uc-
tion [48J . This discrepancy may be due to several fac tors such as 
differences in the time point at w hi ch ET AFIIL-l activity was 
m easured post UV , the presence of UV-induced inhibitors as 
previously discussed, and variations in the dose, delivery, o r mea-
surement of UV irradiation . 
Numerous cutaneous and systemi c diseases are adversely af-
fected by UV irradiation; however, to date little is known con-
cern ing the pathogenesis of this interaction. Since IL-1 is a potent 
and pleotrophic immunomodulator, UV-augmented IL-1 pro-
duction may affect both the manifestation and course of certain 
photosensitive diseases such as systemic lupus erythematosis (SLE). 
We have reported that an auto immune stra in of mice , BXSB, 
had in creased levels of serum autoantibody, polyclonal B cell 
activation, renal lesions, and premature death after acute and chronic 
UV exposure [49]. It has been proposed that hi ghl y anti geni c 
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UV-altered epidermal nuclear and cytoplasmic proteins leadin g 
to autoantibo d y produ ction m ay be responsible fo r triggerin g th e 
autoimmune process in SLE [50,51] . On the other hand, increased 
productio n of po tent cutaneous cy to kines such as IL-l after UV 
irradiatio n m ay also have a role in exacerbatin g so me auto immune 
states. In a recent preliminary study 4 of 5 male BX SB mice 
inj ected i.p . w ith 50 units o f recombinant hum an IL-l dail y fo r 
7 days died , w ith no dea ths occurring in either two other au-
to immune or rwo nonautoimmune strains o f mice. It should be 
no ted , however, th at the aug mentation o f certain no rmal immune 
responses in both humans and animals by eleva ted body tem-
perature may also have benefi cial effects with regard to host de-
fense against infections and parasiti c diseases [52] . Therefo re, fur-
ther studies addressing these possibilities are certainly indi ca ted. 
Thus, the results o f this inves ti gation indicate th at an acute dose 
of UV irradiati on is able to ca use a signifi cant increase in the core 
bod y te mpera ture and serum EP activity in N ew Z ea land White 
rabbits, w ith a conco mitant increase in serum IL- l activity and 
alteratio ns in serum divalent ca tion levels. These findin gs provide 
new and relevent info rm ati on conce rnin g the pathogensis and 
kineti cs o f th ese systemic effects after an acute dose of UV ir-
radiation. 
We wOl/ld like to thall k Dr. DOl/glas Lowy f or critically readill.~ tllis //lallI/script , 
Mr. Charles Hocsfor tec/Illical assistall cc, alld Ms. j c//Illfer Pamcll for preparatioll 
of the IlJallllscript. 
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